Hypoxia alters testicular functions of marine medaka through microRNAs regulation.
Hypoxia is a global environmental concern and poses a significant threat to aquatic ecosystems, including the sustainability of natural fish populations. The deleterious effects of hypoxia on fish reproductive fitness, as mediated by disruption of sex hormones and gene expression along the Brain-Pituitary-Gonad axis, have been well documented. Recently, we further demonstrated that the observed disruption of steroidogenesis in the ovary of marine medaka Oryzias melastigma is mediated through microRNAs (miRNAs). More importantly, we reported the transgenerational epigenetic effect of hypoxia on the male reproductive impairment of marine medaka. This study attempts to elucidate the function of miRNAs and its potential role in the transgenerational effect of hypoxia in the male medaka testis, using small RNA sequencing. A total of 558 miRNAs were found in the testis, of which 9 were significant upregulated and 5 were downregulated by hypoxia. Bioinformatics analysis further revealed that among the 2885 genes targeted by the hypoxia-responsive miRNAs, many are closely related to stress response, cell cycle, epigenetic modification, sugar metabolism and cell motion. Furthermore, the integrated analysis of transcriptome data and the result of target gene prediction demonstrated 108 genes and 65 genes were concordantly upregulated and downregulated, respectively. In which, euchromatic histone-lysine N-methyltransferase 2, the epigenetic regulator of transgenerational reproductive impairment caused by hypoxia, is found to be targeted by miR-125-5p. The present findings not only reveal that miRNAs are crucial downstream mediators of hypoxic stress in fish male gonad, but also shed light on the underlying epigenetic mechanism for the reproductive impairments of hypoxia on male fish, including the observed transgenerational effects.